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tubercle bacillus. Bulloch has shown by experiments that
the opsonic body is largely specific. I found that with a
dose of "hth of a milligramme of tuberculin T.R. even in
absolutely healthy individuals a fall of opsonic power to
other organisms than the tubercle bacillus was produced.
In one control case injected with ’7 hth of a milligramme of
tuberculin T.R., though there was a rise in opsonic power to
tubercle, there was a fall to the micrococcus rheumaticus
after injection. Both these doses are therefore too large for
diagnostic purposes.
The absence of local and constitutional symptoms after
the injection of tuberculin was very marked. There was no
local irritation and beyond a slight feeling of stiffness in the
flank at the site of inoculation no inconvenience was caused,
and all continued to perform their usual duties. In two
control cases there was a slight increase of pulse-rate. In
one it was 92 per minute on the evening after injection,
while in the other it was 102 on the second evening. There
was no rise of temperature, however.
The temperature chart of the insane frequently shows
greater irregularity than that of healthy individuals, but the
temperature and pulse-rate of the patients injected with
th of a milligramme of tuberculin T. R. showed no
greater variation after injection than had occurred in the
same cases during the preceding week.
In all 20 persons were injected with 7hth of a milligramme
of tuberculin T.R. and in only three did any alteration in
temperature or pulse-rate occur. Two were general para-
lytics. In one the temperature recorded on the second day
was 99&deg; F., while in the other the pulse-rate was 94, but the
temperature was not affected, and though this patient
showed evidences of old lung disease no negative phase was
recorded. Such changes in temperature and pulse-rate
frequently occur in general paralytics and were therefore not
necessarily due to the administration of tuberculin. In the
third case the temperature rose to 99’ 2 0 on the evening
after injection. Such doses of tuberculin T.R. can therefore be
administered to non-tuberculous persons with perfect safety.
No mental effect was produced by -rhth of a milligramme
of tuberculin T.R. and though all the acute cases were
inoculated with the larger dose the mental symptoms result-
ing were neither definite nor lasting.
Conclnsions.-Some important general conclusions may be
drawn from the results obtained. 1. As the insane are
particularly liable to tuberculous infection a comparison of
the average indices recorded in the sane and insane and also
in the various classes of insane patients would indicate that
the opsonic power of the blood serum can be used as a
measure of liability to infection and that a low opsonic
index precedes infection. 2. The injection of a small dose
of tuberculin T.R. in healthy persons produces no negative
phase to the tubercle bacillus and therefore may be used as
a method of diagnosis. A smaller dose of tuberculin will,
however, produce a negative phase in a predisposed person
than in one less liable to tuberculous infection. 3. To deter-
mine the value of a negative phase after injection the daily
variation in opsonic power as well as its level at the
time of injection must be estimated. For this reason a
number of consecutive observations are necessary ; a single,
or a number of isolated observations is not sufficient. 4. The
average opsonic indices of healthy individuals varies little to
different organisms. 5. The injection of a large dose of
tuberculin even in healthy individuals causes a fall in
opsonic power to other organisms than the tubercle bacillus.
This explains the liability of tuberculous cases to secondary
infection. For purposes of differential diagnosis by the pro-
duction of a negative phase a very small dose must be
administered. 6. Large doses of tuberculin can be injected
into healthy persons without producing constitutional
symptoms. Amount of dose may therefore be a matter of
diagnostic significance as a small dose causes a reaction in
infected cases.
I am greatly indebted to the members of the asylum staff
and especially to Dr. L. C. Bruce, the medical superintendent
of the Perth District Asylum, for the encouragment and
facilities afforded me while engaged in this work.
Montrose.
CITY OF LONDON HOSPITAL FOR DISEASES OF THE
CHEST, VICTORIA PARK.-The festival dinner in aid of the
funds of the above hospital will be held on Tuesday,
June 4th, at the Trocadero Restaurant, Piccadilly Circus, W.,
at 7.30 P. Ai. The Right Honourable the Lord Mayor of
London will preside.
ON THE CLINICAL ASPECTS OF META-
STASES TO THE CENTRAL NERVOUS
SYSTEM AND OTHER PARTS IN
MALIGNANT DISEASE OF
THE VISCERA.
BY C. O. HAWTHORNE, M.D. GLASG., M.R.C P. LOND.,
EXAMINER IN MEDICINE AND CLINICAL MEDICINE IN THE UNIVERSITY
OF ABERDEEN; PHYSICIAN TO THE CENTRAL LONDON
OPHTHALMIC HOSPITAL; ASSISTANT PHYSICIAN TO
THE NORTH-WEST LONDON AND ROYAL
WATERLOO HOSPITALS.
IN one of his articles on "The Medical Aspects of Car-
cinoma of the Breast" Professor W. Osler states that "in
many cases of internal metastases in cancer of the breast the
symptoms are obscure or there are features which make the
diagnosis doubtful." In illustration of this general proposi-
tion Professor Osler quotes a number of case records which
show that the clinical difficulties created by such metastases
arise from a variety of causes. In some cases the primary
growth in the breast fails, on account of its small size, to
attract attention, or it possesses features which conceal its
true nature. In others, though the breast tumour has been
recognised and removed, so long an interval has elapsed
before the clinical evidences of internal metastases display
themselves, that their real significance and relationship are
overlooked. And in a third group, while one or other of
the positions just defined may also exist, the symptoms
caused by the metastases are so purely subjective that an
interpretation of them as merely functional disturbances is
readily adopted. This last-mentioned position seems to be
reached in connexion more particularly with the develop-
ment of secondary malignant tumours in the spinal canal,
and situated so as to involve either the spinal cord itself or
the posterior roots of the spinal nerves. Pains in the back
and side, often indefinite and ill-defined as to position, and
sometimes becoming of agonising severity, "may persist for
months," says Professor Osler, " without any sign of organic
disease" ; and even throughout the course of the illness-a
period possibly of two years, or even longer-there may be
no disturbance of either motion or sensation. In short, the
diagnosis of metastases secondary to carcinoma of the breast
may be missed, from non-recognition of the original tumour,
from delay in the occurrence of the metastases, or from
restriction of the clinical evidences to the subjective sensa-
tions of the patient.
It is now proposed to describe briefly some clinical
experiences which show that what is true, as stated above,
of carcinoma of the breast and its secondary developments
applies equally to carcinoma of the viscera and the meta-
stases which may result therefrom. In one direction, at
least so far as the non-recognition of the primary growth is
concerned, this statement has no unfamiliar sound. Thus,
it needs but a moderate acquaintance with the facts of
clinical medicine to learn of cases of secondary cancer of the
liver in which neither the history nor the physical examina-
tion gives any hint of the site, or indeed of the existence, of
a primary malignant process. It happens that the clinical
facts and associations of the secondary growths in such
cases are often very conspicuous and free from ambiguity.
Further, experiences of this order are relatively frequent
events. Hence, here, not only are the results ot the
metastatic process usually recognised easily but custom
removes the surprise which might otherwise be expressed at
the absence of all evidences of a primary tumour. It is not
unimportant to illustrate the proposition that a very similar
order of events may be noted when the primary disease
takes origin in organs other than the alimentary canal&mdash;such.
for example, as the lung, the pleura, or the bladder-and
when the secondary growths appear not in the liver but in
the central nervous system, the bones, or other parts.
Primary malignant disease of the lung or bladder, as is shown
in cases recorded in this article, is by no means always in
its clinical aspect an urgent and distinctive process, and the
symptoms resulting therefrom may fail altogether to suggbt
the serious conditions on which they, as a matter of fact,
depend. Hence secondary or metastatic developments in
such cases may readily fail to secure an accurate and ready V
interpretation, and if, as may be the case, the symptoms
arising from such developments are entirely subjective in
character, it is hardly surprising to find that they are apt to
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receive something less than clinical justice. The moral-
obviously is that with evidences of visceral disease of more
or less obscure significance, and possibly, therefore, indica-
tive of a malignant growth, subsequent disturbances, even
though remote in time and, situation and wanting in precision,
should be regarded with active suspicion. Pain, particularly
,if severe, obstinate, or recurring, or referred to the back, or
to the course of one or more of the spinal nerves, cannot, in
such circumstances, be safely dismissed as hysterical or
neurotic because of its freedom from association with
objective signs of organic disease ; the event may pass a
painful commentary on such a conclusion. The only safe
course is to suspend judgment, with a leaning, perhaps, to
the more serious view, until either the appearance of con-
clusive evidence on the one hand, or the lapse of time without
any such demonstration on the other, places the issue beyond
dispute. Certain it is that definite proof of metastases
subsequent to primary malignant disease of the viscera, at
least when the nervous system is the part secondarily
involved, may not be obtained until very shortly before the
patient’s death, and it is conceivable that such proof may
even never appear. In the first two of the following cases
the primary malignant process, in one case in the lung, in
the other in the bladder, gave rise to a mere minimum of local
.disturbance and to no admitted invasion of the general health
and strength, and the patients were comparatively young
women. There was thus in each instance little or nothing
to excite active suspicion of the true nature of the primary
visceral disease. Hence, when nervous symptoms appeared
as a result of metastatic extensions their relationship to the
earlier symptoms of visceral disease was not easily suggested
and there was a temptation to suppose that the sequence
was a purely accidental one. Further, the nervous symptoms
were comparatively long in existence before objective
demonstration of their association with organic change
could be obtained. These two cases, therefore, illustrate
the propositions which have already been stated. In a third
case, whilst there was no doubt about the nature or the site
of the original disease, the visual disturbance (hemianopsia)
affords an interesting illustration of one among the many
possible results of malignant metastases to the central
nervous system. A fourth case is added to show how
metastases to the bones may bear on the diagnosis of
malignant disease of the viscera, the lung in this particular
instance being the organ primarily involved.
CASE 1. Malignant disease of the lung n’ithout active sY1n-
ptoms ; later, severe Pains in the lower li1nbs; evidence of
intracranial disease a ferv days before death.-The patient
was a woman, aged 37 years, for whose earlier history I am
indebted to Mr. Ernest W. Cross. With the exception of an
ovarian cyst, which was removed by operation in 1902, the
patient was free from serious illness until July, 1905 ; she
then had an attack of pleurisy at the left base. The pyrexia
and friction disappeared in the course of a few days, but
some intra-pulmonary crepitations were detected, and later
there were physical signs of a moderate amount of pleural
effusion. In November she was admitted to the Royal
National Hospital for Consumption at Ventnor, where she
improved generally, and the evidences of pleural effusion
diminished. There was no expectoration and thus no search
could be made for the bacillus of tubercle. Shortly prior to
her admission to the hospital at Ventnor she had complained
of pains in the lower extremities, and these became
increasingly severe in the latter part of November, often
then preventing sleep and demanding the use of morphine.
When seen on Dec. 18th the patient appeared to be a well-
nourished woman, and her sole complaint was of pain in her
lower limbs; the chest condition gave her no trouble.
Nevertheless, there were signs of consolidation at the left
base and some moist rules were present during inspiration.
On physical examination no explanation of the pains could
be detected, all the usual clinical tests of the condition of
the nervous system giving normal results. On the 21st the
patient was admitted to the Royal Waterloo Hospital, and in
the course of a day or two it was observed that her speech
had a slurred quality and that her mental condition was not
clear. Soon she became noisy and semi-delirious and it
was then found that double optic neuritis had developed.
There were no other evidences of organic nervous disease
and the temperature was normal or subfebrile. After-
wards the patient became comatose and died on Jan. 8th,
1906.
The post-mortem examination showed malignant disease
. 
"(carcinoma) involving the lower third or so of the left lung
and some scattered malignant nodules in the liver. Of chief
interest, perhaps, was the condition of the brain. Here, in
the soft membranes over the convexity of the hemispheres,
were several localised haemorrhages. The largest; having a
diameter of about one inch, was situated immediately behind
the upper part of the right Rolandic fissure ; superficially it
had a pale jelly-like appearance and deeply it passed into
the sulci and to a slight extent had torn its way into the
brain tissue. A smaller hemorrhage was present about the
middle of the left parietal lobe and several others were
scattered over the convolutions. With these exceptions the
brain appeared to be normal; the spinal cord unfortunately
could not be examined. There can, however, be no doubt
that either the cord itself or the posterior nerve roots were
directly disturbed by a secondary malignant process and
that in this way are to be explained the severe pains which
formed the prominent feature of the case. Hence it is of
great interest to note that at no time, and in spite of repeated
examinations, were there discovered any abnormal conditions
of the tendon jerks or other objective facts suggestive
of organic disease of the cord. The pain was the one
and only piece of clinical evidence of the existence of
organic change of a malignant order in the lower part of
the central nervous system. And it was not until a very few
days before death that a demonstration of organic disease in
any part of the nervous system could be obtained. Of great
interest, too, is the development of optic neuritis in rela-
tion to the actual intracranial lesion demonstrated at the
necropsy. There were no meningitis and no tumour, at least
in the ordinary sense of the term. Yet it may be held that
the blood-clot on the surface of the cortex was the physical
equivalent of a tumour and that it must bear responsibility
as the cause of the neuritis. The only alternative, as an
explanation of the neuritis, seems to be embolism of the
central artery of each retina. Bilateral retinal embolism is
not an easy diagnosis to accept, and, moreover, the oph-
thalmoscopic picture was the one familiar in optic neuritis
and in no respect resembled that of embolism. Thus it
seems certain that a blood-clot of moderate size and situated
over the cerebral convolutions may cause optic neuritis, and
presumably by the same mechanism, whatever that may be,
as the one by which intracranial tumour establishes this
result. Indeed, a blood-clot in such circumstances may
come under the definition (Hughlings Jackson) of tumour
as a "foreign body or adventitious product" within the
skull. But if this is true of a clot outside the blood-
vessels it is conceivable that the same conclusion may apply
to an intravascular clot situated in the cerebral veins or
sinuses. Both in the one case and the other the bulk
of the cranial contents is presumably increased. And
as it has been suggested that the optic neuritis which
occasionally occurs in chlorosis is to be explained as
the result of sinus or venous thrombosis, the present
case may be quoted as lending some support to this doctrine.
Hence, in addition to the illustration which the case affords
of the at times quiescent character of malignant disease of
the lung, and of the clinical obscurity which often attends
secondary malignant developments in the central nervous
system, the record is not without relationship to the problem
presented by the occurrence of optic neuritis in circumstances
where there is reason to disbelieve in the existence of gross
intracranial disease. f’"
In the case next following double optic neuritis is found
in association with a tumour situated in the cerebral cortex
and it will hardly be questioned that the relationship of
these two facts is that of cause and effect. The only differ-
ence between the two cases, in this respect, is that in the
one first related the foreign body or adventitious product "
in the cortex is a blood-clot and not a neoplasm. To regard
this clot as the cause of the optic neuritis, therefore, seems
inevitable, and granted this, it is no large step to the pro-
position that a clot situated elsewhere within the skull (for
example, in one or other of the intracranial sinuses) may also
conceivably produce optic neuritis. .*&mdash; -- ---
CASE 2. Metastases to brain secondary to carcinoma of the
bladder ; occasional haematuria the only symptom of the
primary disease headache of some months’ d2zration and
followed by ooular paralysis and double optio neuritis.-The
patient, a woman, aged 39 years, came to hospital complain-
ing of pains in the head, . ‘ worse than an ordinary head-
ache." The pains had troubled her for two or three months
and recently had " caused " her to see double. The personal
history was one of good general health, though in the course
of the inquiry the patient stated that she had " for years "
T3
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passed blood in the urine "every two months." Examina
tion showed homonymous diplopia increasing to the right
though no manifest defect in the action of the right externa
rectus muscle could be appreciated; and the optic discI
were regarded as "definitely suspicious." Otherwise therE
were no evidences of organic disease and in particular th<
urine contained neither albumin nor blood. The patieni
declined admission to the hospital but returned in a fort.
night’s time with obvious defect in the action of thE
external rectus of each eyeball and with marked doublE
optic neuritis ; the urine now contained blood, but no tube
casts or other renal elements could be found. After admis.
sion to the ward headache and vomiting were troublesome
symptoms, but beyond the ocular paralyses and the optic
neuritis nothing further was discovered; and in the course of
some ten days the patient became comatose and died. In
view of the urgency of the cerebral symptoms no systematic
attempt was made to examine the bladder, and the single fact
of hasmaturia when taken together with the somewhat in-
definite history of the bleeding contributed by the patient,
caused this aspect of the case to receive less than its due
share of attention. Yet at the post-mortem examination it was
found that the cause of the hoematuria-namely, a malignant
ulcer at the fundus of the bladder-was the starting-point of
thewholetrain of subsequent symptoms. For in the cortex of
L.EPT.
Charts showing incomplete right homonymous hemianopsia. The eccentric continuous line indicates the limits of the
average normal field of vision.
the parietal lobe of the left cerebral hemisphere was a con-
siderable malignant tumour (carcinoma) and several small
nodules of malignant growth were found scattered in the
cortical substance of both hemispheres. There were no
growths at the base of the brain and the paralysis of both
sixth nerves must have been due to the general increase of
the intracranial pressure consequent on the growths in the
upper part of the cerebrum-an illustration of the familiar
fact that a sixth nerve paralysis has little or no localising
value. Some nodules of malignant tissue were found in each
lung.
Here, as in the first case, the primary malignant disease
caused little disturbance. Indeed, it was only when head-
ache became troublesome that the patient thought it neces-
sary to seek medical advice. Further, the headache had been
in existence for two or three months before objective evidence
of organic intracranial disease could be detected. And even
then the connexion between the hsematuria, on the one hand,
and the cerebral symptoms on the other, was far from
obvious. The case may thus be placed as a parallel to those
instances of mammary cancer in which the primary tumour
is not recognised and in which, therefore, the interpretation
of symptoms arising as a result of metastases to other organs
is rendered difficult or impossible.
CASE 3. Malignant disease of the lower bowel follomed by
rig7t homonymous hemianopsia.-In this instance there was
no uncertainty in the diagnosis of the primary growth, as the
patient, a man aged 60 years, had been operated on for malig.
, 
nant disease of the lower bowel. Shortly after the operation
1 he complained that he could not see to his right side and on
s taking his visual fields the charts as shown in the illustra.
 
tion were obtained. In view of the right homonymom
 hemianopsia it seems certain that the patient was the victim
t of secondary malignant disease in the hinder part of the lefl
- visual tract and the incompleteness of the visual defecl
; suggests the left half vision centre in the occipital lobe a:
; the probable site of the secondary lesion. There was, at th<
time the charts were taken, no optic neuritis or other sign o
. cerebral disease. Unfortunately, the patient could not bi
traced at a later date and thus the subsequent development!
: can only be surmised. Though the case seems free fron
, diagnostic difficulties it is not without interest in the dis
l cussion of involvement oi the nervous system secondar;
to malignant growths in the viscera of the chest an<
abdomen.
CASE 4. Malignant disease of lung -metastasis to femur.-
In the latter part of the paper already quoted Professor Osle
refers to metastases to the bones secondary to cancer of th
breast and here again the sequence may find its parallel i]
cases of malignant visceral disease. In a patient recentl:
under observation, a man, aged 62 years, the diagnosis o
malignant disease at the base of the left lung came to b
R I OHT.
doubted, if not by the medical attendants, at least by the
patient’s friends, in consequence of the cessation of all active
symptoms, and of some improvement in the patient’s general
condition during a period extending over several months.
Somewhat suddenly, however, as the patient was walking
across his room, he became conscious of a severe pain in his
left hip and of inability to use the limb. There was great
tenderness over the neck of the femur but no actual tumour
could be detected. The patient, however, never regained
power over his limb and, without much evidence of renewed
activity in the diseased lung, gradually lost strength and
died about three months after the above event. The absence
of any definite tumour of the thigh cannot be regarded as
sufficient to neutralise the presumption that the patient was
the victim of a secondary malignant growth in the upper part
of the femur and that to this the pain, tenderness, and
helplessness of the limb must be directly credited. In this
case the metastasis was an occurrence which, so far from
confusing the diagnosis of malignant disease of the lung,
strengthened that opinion at a time when the general con-
dition of the patient appeared to bring the original view
more or less definitely under suspicion.
References.-In addition to Professor Osler’s articles (American
Medicine, April, 1901, Brit. Med. Jour., Jan. 6th, 1905), and to
the records quoted with these, recent interesting examples of
malignant metastases to the brain and spinal cord have been reported
by Spiller and Wisenburg (Journal of Nervous and Mental Disorders,
August, 1906), and by Pinatelle and Cavaillon (quoted in Epitome,
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sulted: Tumour in Wall of Heart Secondary to Cancer of (Esophagus,
Travers Smith. Brit. Med. Jour., Jan. 27th, 1906 ; Secondary
Carcinomatons Growths simulating Tuberculous Hip-joint Disease
and Miliary Tuberculosis, R. E. Lord and W. Buckley, Ibid., Jan. 27th,
1906; Secondary Malignant Disease limited to the Left Lobe of the
Liver and the Suprarenal Capsules, C. 0. Hawthorne, Glasgow
Medical Journal, February, 1896 ; Cancer of the Stomach with Exten-
sion to the Lymphatic System through the Thoracic Duct, H. G.
Turney, Transactions of the Pathological Society of London, vol. xliv. ;
Mitchell Stevens, Brit. Med. Jour., April 20th, 1905; and Nathan Raw,
Ibid., June 14th, 1905.
A CASE OF PARATYPHOID FEVER
FOLLOWING THE REMOVAL OF
AN OVARIAN CYST.
BY WILLIAM THYNE, M.A., M.D. EDIN.,
SURGEON TO THE VICTORIA COTTAGE HOSPITAL, BARNET; AND
MEDICAL SUPERINTENDENT OF THE BARNET ISOLATION
HOSPITAL.
A WOMAN, aged 38 years, was admitted to the Victoria
Cottage Hospital, Barnet, on Dec. 30th, 1906. On Jan. 8th,
1907, assisted by Mr. W. H. Elam, I removed an ovarian
cyst of about the size of a football with doubly twisted
pedicle and omental adhesions. The patient appeared to
make an excellent recovery until the 21st (23 days after
admission), when her temperature began to rise, reaching
101&deg; F. on the evening of the 23rd, and continuing between
1000 and 101&deg; until the 29th, when it reached 102&deg; ; her
appetite became impaired and she had a feeling of indefinite
illness. The temperature became continuously higher, reach-
ing 103&deg; on the 31st. The bowels, which had previously been
constipated, acted once daily, the stools being loose and of pea-
soup consistency and appearance. Rose-coloured spots similar
to those seen in typhoid fever appeared on Jan. 28th and for a
few days following. No enlargement of the spleen could be
detected. No cause for her symptoms could be traced to
the operation. On the 30th the Clinical Research Associa-
tion reported: "This serum does not show the reaction
characteristic of typhoid fever." On Feb. 4th a similar
report was received, but with the suggestion that" possibly
the case is one of paratyphoid." On the 5th the patient
was removed to the isolation hospital. On the 8th the
Clinical Research Association reported: With paratyphoid
strain B, this serum gives clumping reactions with dilutions
of 1-10, 1-25; with a 1-50 test the reaction obtained was
very feeble. We again tried the serum with two different
strains of B. typhosus. No reaction was obtained even with
the 1-10 dilution. The results obtained with the paratyphoid
strain were not sufficiently marked to be conclusive." On
the 9th a report from Dr. G. L. Eastes stated : " A moderate
amount of clumping was obtained when mixing the blood
with a broth culture of the paratyphoid bacillus of Brian
and Kayser in all dilutions up to 1 per cent." On Feb. 5th
the evening temperature reached 103&deg; ; on the 6th, after 16
days of fever, it dropped to 98’ 60 and did not rise again.
The fall of temperature was accompanied by profuse
sweating. On the 20th the patient was discharged
recovered from the hospital.
I have considered the case worthy of record, it being the
first of its kind that I have come across. It is probable that
examples of this disease occur more frequently than is sup-
posed and many must be overlooked. When it is diagnosed
and treated as typhoid fever no harm can result, but when,
as in my case, Widal’s reaction for typhoid fever is re-
peatedly found to be negative and the case is a mild one the
diet is likely to be less restricted than it should be, disinfec-
tion may be neglected, and the consequences may be serious.
It is only by a bacteriological examination of the blood that
typhoid and paratyphoid fevers can be distinguished. The
fact that the pedicle was doubly twisted adds additional
interest to the case.
High Barnet.
ROYAL METEOROLOGICAL SOCIETY.-The annual
dinner of the Royal Meteorological Society will be held at
the Trocadero Restaurant, Piccadilly, W., on Tuesday even-
ing, June 18th. The dinner will be at 7.0P.. and the price
of the tickets will be 20s. with wine or 8s. 6d. without wine.
Application should be made to the assistant secretary, 70,
Victoria-street, Westminster, S.W., by June 4th.
PERFORATION IN TYPHOID FEVER AND
ITS RELATION TO THE BLOOD
PRESSURE;
WITH A REPORT OF FIVE CASES.
BY A. LEWIN SHEPPARD, M.B., B.S. DURH.,
HOUSE PHYSICIAN TO THE BRISTOL BOYAL INFIRMARY.
ONE of the signs of perforation of the intestine in typhoid
fever that have recently been brought to our notice is a rise
of blood pressure immediately following the catastrophe
At present, however, so few records have been published
that Janeway remarks that ’’ full reports of all such cases
should be made, that the value of the blood pressure chart,
both as positive and negative evidence of perforation, may
be established."
During the past year I have had the opportunity of
observing an epidemic of an exceptionally severe type, in
which 45 per cent. of the fatal cases were due to perfora-
tion, and as the blood pressure was carefully watched in
each instance the results should be worth recording. I am
indebted to Dr. J. E. Shaw, Dr. F. H. Edgeworth, and Dr.
A. B. Prowse, under whose care the cases were admitted, for
allowing me to do so. Up to the present time five cases have
been reported by Crile,2 who found that the blood pressure
rose in every case immediately after perforation, as his
figures show.
No. 1 ...... Blood pressure rose from 116 to 190 in four hours.
No. 2 ...... 
" " ,. 
84 " 110 promptly.
No. 3 ...... " "" " 116 165 in two hours.
No. 4 ...... " was 165. Previously unknown.
No. 5 ...... 
" " 208. Previously unknown.
The same observer found the average blood pressure in 115
cases of enteric fever to be 104, varying between 138 and 74,
the pressure as a rule gradually decreasing till the fourth
or fifth week, when the average was 96 and 98.
In 41 cases where I made observations during, or about,
the fourth week, the average blood pressure was 98.
Briggs 3 also records a case in which the blood pressure rose
from 106 to 144 in four hours and four hours later the
patient suddenly developed typical signs of perforation.
This anticipation he explains by suggesting that the
resultant inflammation did not reach the parietal peri-
toneum for eight hours after the accident. He also mentions
a case showing a negative result, in which the pulse rose
from 152 to 170, and the leucocytosis from 7000 to 17,000,
with no rise of blood pressure and no perforation.
The following is a brief summary of the cases I have
observed.
CASE 1 (under the care of Dr. Shaw).-A man, aged 20
years, was admitted on the twenty-first day. It was a
typical severe case. On the twenty-fifth and two following
days there was slight haemorrhage in the motions. On the
twenty-ninth day the blood pressure was 88. On the next day
at 4 P.M. the temperature was 100’2&deg;F. and the pulse was
120. At 4.30 he complained of abdominal pain and at 6.30
the pulse was 140 and the blood pressure was 116. The
pulse rose to 170 at 9.0, but at 10.30 it had fallen again to
130 and the blood pressure to 90. Leucocyte counts made at
8.30 and 10.30 were 5330 and 5740 respectively. The surgeon
then saw the case but did not advise operation as the patient
appeared better. 26 hours later laparotomy revealed a large
perforation, at which time the pulse was 136, the blood
pressure was 92, and the leucocytes had only risen to 5945.
The patient died two hours later.
CASE 2 (under the care of Dr. Shaw).-A girl, aged
19 years, was admitted on the sixteenth day. The
attack was a mild one. The blood pressure was 97.
She got worse till the forty-third day, when she had
a rigor, after which the temperature fell during the
night from 103 &deg; 2&deg; to 97-8&deg;F. The pulse was 116, the
blood pressure was 94, and a leucocyte count gave 3660.
On the forty-seventh day at 5.15 P.M. she said that she had
had pain since 4 o’clock, but it was now worse. At 5.30 the
pulse had risen to 150 from 120 and the temperature to 102&deg;
from 1000, and there was a leucocytosis of 11,160. The blood
pressure was not below 110, but the patient was too restless
and the pulse too small to allow an estimation with any
1 The Clinical Study of Blood Pressure, p. 226.
2 Journal of the American Medical Association, 1903, vol. xl.,
p. 1292.
3 Boston Medical and Surgical Journal, 1903, vol. cxlix., p. 343.
